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Abstract. A bed-by-bed collection of 144 specimens of the ammonite genus Siitneria from the uppermost

Oxfordian and lowermost Kimmeridgian of southern Spain comprises the species and subspecies galar Oppel,

galar thieli Zeiss, nusplingensis Fischer and platynota Reinecke. These represent the most complete assemblage

of the genus known from the western Tethys. All the species, except nusplingensis, were found in epicontinental

facies (alternating marls, marly limestones and limestones) as well as in epioceanic facies (ammonitico rosso).

S. nusplingensis occurs only rarely at the base of the epicontinental Kimmeridgian. S. galar thieli ranges from

the upper Planula Zone of the Upper Oxfordian to the Platynota Zone of the Lower Kimmeridgian. S. galar

and S. platynota, by far the most common species, show their normal stratigraphical distribution in the

uppermost Oxfordian and lower Kimmeridgian, respectively; this reinforces their usefulness for correlation in

the European Tethys and surrounding areas.

The genus Sutneria Zittel, 1884 comprises small ammonites normally included in the subfamily

Aulacostephaninae Spath, 1924 (e.g. Arkell et al. 1957; Barthel 1959; Geyer 1961; Schairer 1970;

Contini and Hantzpergue 1975), although classification at this systematic level is still open to

discussion (Berckhemer and Holder 1959; Oloriz 1978; Zeiss 1979; Callomon in Donovan et al.

1981). These ammonites develop bifurcate, polygyrate and even fasciculate ribbing on their

planulate or globose shells, and only rarely exhibit tubercles. In the uppermost Kimmeridgian and
Lower Tithonian, only slightly ornamented or almost smooth forms are known. In Sub-

mediterranean Europe and on the northern margin of the westernmost Tethys, S. galar (Oppel) and
S. platynota (Reinecke) are valuable biostratigraphical markers characterizing, respectively, the

youngest subzone of the Oxfordian and the oldest zone of the Kimmeridgian. Previously, these two
species have been recognized most often in Submediterranean ammonite assemblages, with less well

documented records from more southerly regions. In the Iberian Peninsula (Text-fig. 1), outside the

Betic Cordillera, one or both of these species have been found in the Iberian Chain (Geyer 1966,

1969; Melendez et al. 1983, 1990; Moliner 1983; Atrops and Melendez 1984; Moliner and Oloriz

1984) and in Portugal (Marques 1983; Atrops and Marques 1986, 1988; Rodn'guez-Tovar 1993).

In the Betic Cordillera, 5. platynota (Reinecke) and/or S. galar (Oppel) have been cited by Behmel

(1970), Fourcade (1970, 1971), Azema et al. (1971), Lopez-Garrido (1971), Azema (1977), Oloriz

(1978, 1979), Sequeiros and Oloriz (1979), Garcia-Hernandez et al. (1979, 1981), Rodriguez-Tovar

(1990, 1993), Oloriz et al. (1991, 1992), Lbpez-Galindo et al. (1992) and Oloriz and Rodn'guez-

Tovar ( 1993a, 1993/?). Although the genus has been known in southern Spain for many years, only

the recent papers of the present authors established its moderate abundance in the uppermost
Oxfordian and lowermost Kimmeridgian, and recent research has extended the biogeographical

range of the more common species.

SECTIONSSTUDIED ANDSTRATIGRAPHICAEREMARKS
A total of 142 specimens of Sutneria was collected by the authors from nine sections in southern

Spain (Text-fig. 1). These are Fuenta Alamo (FA) (sheet 26-32, Montealegre del Castillo:

1°25'20"W, 38°41'45"N), Elche-Ferez (EF) (sheet 24—34, Elche de la Sierra: 2°00T0"W,
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TEXT-FIG. 1. Upper Jurassic outcrops in southern Spain. Subbetic Zone (black), Prebetic Zone (stippled).

Sections: Sierra Gorda-Alcaudique (G^), Sierra Gorda-Pilas Dedil (Gj^), Sierra Gaena-Canada del Hornillo

(GAj), Sierra de Lugar (LUj), Puerto-Lorente (PL), Segura de la Sierra (SS), Navalperal (NV and SPN,),

Elche-Ferez (EF), Fuente Alamo (FA).

38°23'20 " N), Navalperal (NV) and (SPNi) (sheet 22-35, Orcera: 2°37'00" W, 38°18'30" N), Segura

de la Sierra (SS) (sheet 22-35, Orcera; 2°38'25" W, 38°18'05" N), Puerto Lorente (PL) (sheet 21-37,

Cazorla: 2°59'25" W, 37°50'15" N), Sierra Gorda-Alcaudique (G^) (sheet 18-42, Loja: 4°8'25" W,
37°7'53" N), Sierra Gorda-Pilas Dedil (Gg^) (sheet 18^2, Loja: 4°3'13" W, 37°2'57" N), Sierra de

Gaena-Canada del Hornillo (GAg) (sheet 17^0, Lucena; 4°18'48" W, 37°25'20" N), and Sierra de

Lugar (LUj) (sheet 27-35, Fortuna: 1°10'45" W, 38°12'49" N). Sheet numbers refer to the 1 : 50 000

topographical series. In addition, two specimens of S. platynota (Reinecke) were collected from the

lower part of two other sections with poorly exposed or ammonite-poor Kimmeridgian strata. This

collection of 144 specimens is by far the most complete Sutneria assemblage known from the

uppermost Oxfordian and the lowermost Kimmeridgian in the western Tethys.
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J Limestones and marly limestones

^11^ Marls

^ Soil cover

Sutneria platvnota (Tleinecke) type A

VA Sutneria plalvnota (Reinecke) types B/C

Q Sutneria nusplineensia Fischer

'ir Sutneria fialar (Oppel)

I Sutneria galar thieli Zeiss

TEXT-FIG. 2. Lithologies, ammonite distribution and stratigraphy of the studied sections in epicontinental areas.

Calcareous ammonitico rosso

Marly ammonitico rosso

:|e Sutneria platvnota (Reinecke) type A

V Sutneria platvnota (Reinecke) types B/C

ir Sutneria galar (Oppel)

Marly limestones and marls H Sutneria galar thieli Zeiss

TEXT-FIG. 3. Lithologies, ammonite distribution and stratigraphy of the studied sections in epioceanic areas.

Scale bar represents 0-2 m.

Text-figures 2-3 show the stratigraphical distribution of species in the sections analysed. It is

noteworthy that S. platvnota was recorded in two relatively close but extremely different

eco-sedimentary environments having, for example, enormous thickness differences for equivalent
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bio-chronostratigraphical intervals. In the epicontinental Prebetic (sections PL, SS, NV, EF and
FA), comparatively extended successions of the Puerto Lorente Formation (Pendas 1971) mainly

comprise alternating limestones and marls, and are relatively poor in ammonites. Differences in

Sutneria records obtained in these areas are not clearly related to lithology. In the epioceanic

Subbetic (sections Gg, Gg^, GAg and LUj), ammonite-rich nodular limestones belonging to the

Ammonitico Rosso Superior Formation (Molina 1987) show comparatively extreme stratigraphical

condensation, and represent the typical deposits in distal pelagic swells in the Tethys.

SYSTEMATICPALAEONTOLOGY
Location of specimens. All the specimens studied are in the collections of the Departamento de Estratigrafia

y Paleontologi'a of the University of Granada (Spain) with catalogue numbers prefixed PL, SS, SPN, RG-CEI,
BU, EA, EE, ELU, EG, EGA, and ZG.

Conventions. Dimensions are given in millimetres for only those specimens for which complete measurements

were possible. Dm= maximum diameter; Wb= whorl breadth; Wh= whorl height; U = umbilicus; U/D =
umbilicus: shell diameter ratio; Wb/D = whorl breadth : shell diameter ratio; FTD = diameter at the first

external tubercle; LTD = diameter at the last external tubercle; UR/2 = number of umbilical ribs per half

whorl; VR/2 = number of ventral ribs per half whorl; T = number of external tubercles; PLTUR= number
of umbilical ribs after the last external tubercle; RI = rib index or the number of ventral ribs per ten umbilical

ribs.

Order ammonoidea Zittel, 1884

Suborder ammonitina Hyatt, 1889

Superfamily perisphinctaceae Steinmann in Steinmann and Doderlein, 1890

Family aulacostephanidae Spath, 1924

Subfamily aulacostephaninae Spath, 1924

Genus sutneria Zittel, 1884

Type species. Nautilus platynotus Reinecke, 1818. Neotype, from Utzing, North Franconia, Germany,
designated by Geyer (1961 p. 131, pf 3, fig. 11).

explanation of plate 1

Figs 1-20. Sutneria platynota (Reinecke, 1818); microconchs; Platynota Zone. 1-2, F.LUj.G.2; morphotype B;

Sierra de Lugar; Bed G. 3^, F.LUj.G.3; morphotype C; Sierra de Lugar; Bed G. 5, F.GAg/7.1;

morphotype B/C; Sierra de Gaena-Canada del Hornillo; boundary between Beds 6 and 7. 6, F.LUj.G.l

;

morphotype B/C; Sierra de Lugar; Bed G. 7, NV-o.l; morphotype A; Navalperal; Bed O. 8, F.LUiG.4;
morphotype B/C; Sierra de Lugar; Bed G. 9, FA-75.59; morphotype A/B; Fuente Alamo; Bed 75. 10,

SS-(30)19A.l
;

morphotype B; Segura de la Sierra; 0-3 m below Bed 19A. 11, SPNj-33.2; morphotype C;

Navalperal; Bed 33. 12, EF-6.1; morphotype B; Elche-Ferez; Bed 6. 13, SS-4.9; morphotype B/C; Segura

de la Sierra; Bed 4. 14-15, PL-HG.C.3; morphotype A; Puerto Lorente; ferruginized surface beneath

alternating marls, marly limestones and limestones. 16, FA-6.90; morphotype A; Fuente Alamo; Bed 6.

17-18, SPNj-31.6; morphotype C; Navalperal; Bed 31. 19, PL-HG.C.2; morphotype A; Puerto Lorente;

ferruginized surface beneath alternating marls, marly limestones and limestones. 20, FA-53.1; Fuente

Alamo; Bed 53.

Figs 21-29. Sutneria galar (Oppel, 1863); microconchs; Planula Zone (Galar Subzone). 21, Munchen AS VIII

34; original (cast) figured by Oppel (1863, pi. 67, fig. 5) and designated lectotype by Barthel (1959, p. 59, pi.

6, figs 8-9); Thalmassing (Mfr.); ‘Weisser Jura 22, F.LUj.G(30-35).l
;

Sierra de Lugar; 0-3-0-35 mbelow

Bed G. 23-24, PL-HG.C.l; Puerto Lorente; ferruginized surface beneath alternating marls, marly

limestones and limestones. 25, PL-HG.C.lOO; Puerto Lorente; ferruginized surface beneath alternating

marls, marly limestones and limestones. 26, FA-4.201 ; Fuente Alamo; Bed 4. 27, FA-4.19; Fuente Alamo;

Bed 4. 28, FA-4.201
;

Fuente Alamo; Bed 4. 29, FA-4.237; Fuente Alamo; Bed 4.

Bed numbers follow Oloriz (1978) and Rodn'guez-Tovar (1993).

All X 1-5.
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Sutneria platynota (Reinecke, 1818)

Plate 1, figures 1-20; Text-figure 4

1818 Nautilus platynotus Reinecke, p. 72, pi. 4, figs 41^2.
1877 Ammonites (Perisphinctes) platynotus, Reinecke; Favre, p. 47, pi. 5, fig. 2.

1878 Ammonites (Perisphinctes) platynotus, Reinecke; de Loriol, p. 91, pi. 15, figs 1-2.

non 1878 Perisphinctes platynotus Reinecke; Herbich, p. 166, pi. 11, fig. 2.

1886 Ammonites platynotus (Reinecke); Fillet, p. 10, pi. 1, figs 9-12.

1887-88 Ammonites platynotus Reinecke; Quenstedt, p. 999, pi. 112, fig. 6.

1887-88 Ammonites reineckianus Quenstedt, p. 1001, pi. 112, figs 7-14, 18 (?15, non 16-17); p. 1020,

pi. 116, fig. 14.

1961 Sutneria (Sutneria) platynota (Reinecke); Geyer, p. 131, pi. 3, figs 11-12.

1964 Sutneria platynota (Rein.); Holder, p. 242, fig. 73-3.

1969 Sutneria platynota (Reinecke); Geyer, p. 65, fig. 1.

1970 Sutneria (Sutneria) platynota (Reinecke); Schairer, p. 155, pi. 1, figs 1-12; pi. 2, figs 1-13.

1974 Sutneria (Sutneria) platynota (Reinecke); Nitzopoulos, p. 81, pi. 9, fig. 14.

1975 Sutneria', Ziegler, pi. 5, fig. 1

1977 Sutneria platynota (Reinecke); Ziegler, p. 21, pi. 3, fig. 3.

1978 Sutneria platynota (Reinecke); Oloriz, p. 371, pi. 39, fig. 2.

1982 Sutneria platynota (Reinecke); Atrops and Benest, p. 952, pi. 1, figs 4—6.

1986 Sutneria platynota (Reinecke); Atrops and Marques, p. 541, pi. 1, figs 4-5.

1990 Sutneria platynota (Reinecke); Bennetti et al. p. 34, fig. 2.

71990 Sutneria sp. juv. cf. platynota (Reinecke); Bennetti et al. p. 34, pi. 1, figs 14-15.

1991 Sutneria platynota (Reinecke); Cope, p. 329, pi. 4, figs 3, 5-6.

1992 Sutneria platynota', Finkel, p. 246, fig. 83.

1993a Sutneria platynota (Reinecke); Oloriz and Rodn'guez-Tovar, p. 93, figs 2-3.

19936 Sutneria platynota (Reinecke); Oloriz and Rodn'guez-Tovar, p. 160, fig. 4c.

1993 Sutneria platynota (Reinecke); Rodgn'guez-Tovar, p. 220, pi. 6, figs 2-A.

Material. Seventy-three specimens, many of which are crushed.

Dimensions.

Dm U U/D UR/2 T FTD LTD PLTUR
PL-HG.C.2 16-6 4 0-24 8 8 9-9 15-8 1

PL-HG.C.3 12 31 0-26 10 7 91 11-5 1

SS-4.9 15 3-8 0-25 8 6 9-5 11-7 4

SS-6.19 11 2-5 0-23 8 7 — 10-5 ^2
SS-6.38 15 3-6 0-24 7 6? « 12 15 —
SS-10.36 12 2-7 0-23 8-9 4 8-9 11-9 —
SS-19.A 19-7 5-5 0-28 8 5? 12-5 16-4 3

NV-O.I 23-1 5-9 0-26 — 6 15-7 23-1 0

EF-6.1 16-6 4-6 0-28 7-8 3? — — 2

FA-53.1 15-3 4-3 0-29 9 ^6 — 14-5 —
FA-75.59 18-3 4 0-22 6-7 ^ 4 — 14-6 2-3

Diagnosis. Small, involute ammonites with rounded whorls and external tubercles on the last whorl.

Ribs bifurcate and polygyrate with occasional ventral intercalatories. Variable pre-peristomal

smoothing and whorl contraction. Pendunculate peristome.

Description. Measured specimens range from 11 to 26 mmin size. Coiling is moderately involute (19-29 per

cent.). Whorl section is subrounded with broad venter. Rib density varies depending on the presence of

tubercles on the last whorl. The number of umbilical ribs per half whorl is 6-10 on the outer whorl. The first

appearance of external tubercles varies (FTD/Dm = 0-54—0-76), and the last tubercle is seen at 76-90 per cent,

of the maximum diameter. The external tubercles are more or less well developed and numerous (> 3-11), as

are the pre-peristomal primary ribs without tubercles (0-5). Five ornamental ontogenetic phases were

identified: (1), on the hidden part of the phragmocone (before the last whorl), ribs range from fine to dense,

and are coarse and widely spaced; division points are on the inner flanks, secondaries pass the venter without
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TEXT-FIG. 4. Shell morphology of Siitneria platynota. Stipple represents data from southern Germany based on
Schairer (1970). White areas in bars (left) and black spots (right) represent specimens from southern Spain,

n = number of specimens. See text for abbreviations of shell characters.

modification and there are intercalatories; (2), rib density decreases progressively but the ribs are slightly more
sinuous, divisions are higher on the flanks and secondaries are more separated; (3), primary ribs are reinforced

with very small and slight radial thickening of their outer extremities to which two ventral ribs generally

connect; (4), very typical strengthening of primaries which widen upwards on the flanks to connect with well-

developed rounded or tangentially elongated tubercles and three ventral ribs; the progressive weakening of

ventral ribs typically determines the smoothing of the venter; and (5), final developmental phase lacks external

tubercles, and has a variable development of umbilical, and more or less sinuous, ribs; unsculptured shell

precedes the peristome, which is pedunculate and generally with long, pointed lappets and ventral collar.

Remarks. The existence of external tubercles clearly differentiates this species from other Sutneria.

The recognition of morphotypes (‘Formengruppe’), first demonstrated by Schairer (1970) and then

observed by Atrops and Benest (1982), Moliner (1983), Rodriguez-Tovar (1990) and Oloriz and
Rodn'guez-Tovar (1993(3, 19937)) in epicontinental deposits in North Africa and Iberia, is significant

but only 40 of our specimens are well enough preserved to recognize them. Incomplete preservation

of the pre-peristomal part of the shell at times limited their precise identification, but we recognized

seven morphotype A, nine morphotype B and three morphotype C specimens. Specimens

transitional between morphotypes A and B (six) and morphotypes B and C (15) were found in both

epicontinental and epioceanic (ammonitico rosso) facies. This must be of significance because the

stratigraphical distribution of morphotypes in southern Spain is not as well differentiated as that

recognized in southern Germany (Schairer 1970). In southern Spain, morphotype A specimens were
recorded in the lowermost part of the sections studied, but the other morphotypes have a wide
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stratigraphical distribution within the Platynota Zone. The relative abundance of Schairer’s

morphotypes also seems to differ from that in southern Germany. According to Schairer (1970),

morphotype A and morphotype B are more abundant in the Frankischen Alb. In southern Spain,

morphotype B, morphotype C and forms intermediate between them are much more common. This

cannot be fully explained at present, but morphotype B and morphotype C specimens are also more
common against figured specimens from other localities outside Germany. Some other differences

affect shell structure and sculpture. As shown in Text-figure 4, the assemblage from southern Spain

fits comfortably within the lower range in number of umbilical ribs per half whorl, number of

external tubercles, and number of primary ribs after the last external tubercle as determined for

southern German populations (Schairer 1970); coiling values indicate some smaller and more
evolute specimens in southern Spain. On the other hand, the relative first and last appearance of

external tubercles is comparable in the two regions.

Occurrence. In Europe, Sutneria platynota is typically found in the basal beds of the Submediterranean

Kimmeridgian. According to Hantzpergue (1989), this species has not been recorded in Normandy, and is

unknown in England. It is rare in Africa, with scarce records from western Algeria (Atrops and Benest 1982,

1984) and no records from the Moroccan internal Prerif (Benzaggagh 1988) and eastern Africa (Zeiss 1979,

1984). The record of six specimens of the species in northern Anatolia (Aktas Biiniis, e.g. Cope 1991) is

noteworthy. Marques (1983) found rare specimens in the Algarve (southern Portugal), a record comparable

to that of the nearby Betic Cordillera (Rodriguez-Tovar 1993; Oloriz et al. 1994). On the basis of our

collection, a moderate frequency of occurrence must be considered for this species in the epicontinental

Kimmeridgian in southern Spain. In the Mediterranean epioceanic Subbetic, S. platynota is less common, and
very rare further east in the same facies (western Lessinian Alps, e.g. Benetti et al. 1990). Outside the

Mediterranean Tethys, Burckhardt (1930) cited S. aff. platynota from the Barranca del rio Vinasco in the

Huasteca (east Mexico), but it was not figured and never collected again. During research in progress, one of

us (F. Oloriz) failed to find the species in the Mexican Altiplano, or in the Burckhardt type section in the

Huasteca (Veracruz, Mexico).

Sutneria galar (Oppel, 1863)

Plate 1, figures 21-29; Text-figures 5, 6a-e

1863 Ammonites galar Oppel, p. 234, pi. 67, fig. 5.

1878 Ammonites (Perisphinctes) galar, Oppel; de Loriol, p. 90, pi. 15, fig. 5.

1879 Perisphinctes galar, Oppel; Fontannes, p. 75, pi. 11, fig. 5.

71887-88 Ammonites reineckianus Quenstedt, p. 1002, pi. 112, fig. 17.

1959 Sutneria galar (Oppel); Barthel, p. 59, pi. 6, figs 8-10.

1961 Sutneria (Sutneria) galar (Oppel); Geyer (partim), p. 132, pi. 4, fig. 7.

1964 Sutneria galar (0pp.); Holder, p. 242, fig. 73-2.

1969 Sutneria galar (Opp.); Barbulescu, pi. 2, figs 1-10.

1969 Sutneria galar (Oppel); Geyer, p. 65, fig. 1.

1977 Sutneria galar (Oppel); Ziegler, p. 19, pi. 2, fig. 3.

Material. Fifty-four specimens, commonly crushed except in condensed limestones.

Dimensions.

Dm U U/D UR/2 VR/2 RI Wb Wb/D
PL-Oxf.C. 1 18-9 5-5 0-29 8 26 30 11-4 0-6

PL-HG.C.lOO 21-8 5-8 0-27 8? 28 — 10 0-46

FA-Oxf 9-5 1-7 018 9 22? — — —
FA-4.19 22-5 5 0-22 8 27 33 — —
FA-4.200 19-8 4-5 0-23 « 10 « 30 « 30 — —
FA-4.201 20-7 5-9 0-29 9-10 31 « 28 — —
FA-4.202 22-3 5-7 0-26 10 « 32 ^ 32 — —
FA-4.203 17-6 4-8 0-27 — — — — —
FA-4.219 18-4 4-7 0-26 10 29 29 — —
FA-4.229 19 4-3 0-23 9-10 > 26 > 26 — —
FA-4.237 19-6 5-7 0-29 8 27 32 — —
FLU,.G (30-35).! 21-4 4-8 0-22 — — — 9-9 0-46
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TEXT-FIG. 5. Shell morphology of Sutneria galar (Oppel) and S. g. thieli Zeiss. See text for abbreviations of shell

characters. Black spots/circles represent Spanish specimens, a-b, stippled area represents populations from

southern Germany and northern Switzerland. Data for Sutneria galar (Oppel) based on de Loriol (1878) and

Geyer (1961); letters B, L, G, O, Q, and Z represent specimens figured respectively by Barthel (1959), de Loriol

(1878), Geyer (1961), Oppel (1863), Quenstedt (1887-88) and Ziegler (1977). c, black circles represent S. galar

(Oppel); black spots represent S', g. thieli Zeiss.

Diagnosis. Small and relatively involute ammonites with subrounded whorl section and broad

venter. Bifurcate, polygyrate-fasciculate and intercalatory ribs on last whorl. Reduced pre-

peristomal smoothing and whorl contraction. Pedunculate peristome.

Description. In the best-preserved 12 specimens, of 20 measured, size ranged from 9-5 to 22-5 mm. Coiling is

moderately involute (18-29 per cent). The outer whorl is sometimes irregularly, rather than concentrically,

coiled. Whorl thickness, measurable in only three specimens, is 46-60 per cent. Ribbing density fluctuates

especially on the phragmocone, where ribs are mainly bifurcate with some intercalatories, but clearly decreases

on the last half whorl. Towards the end of the phragmocone and on the body chamber, umbilical ribs become
progressively stronger, and polygyrates and/or intercalatories increase in number. The ribs divide around mid-

flank or just below. Primary ribs are slightly sinuous towards the end of the shell or before, if polygyrate ribbing

appears early and is well-developed. In the latter case, more falcoid ribbing appears. Rib division very low on
the flank was found near the end of the body chamber only in the smallest (?juvenile) specimen. Amongst our

specimens, two morphologies were identified according to rib density and coarseness. Pre-peristomal

smoothing affects first the ventral and then the primary ribs; the unsculptured shell is only 20-25 per cent, of

the last whorl. The shell is less contracted at its end. Lappets are of moderate length, narrow and pointed, with

a more or less distinct collar on the ventral side.

Remarks. The absence of tuberculation clearly distinguishes this species from S. platynota.

Stratigraphical occurrence has been traditionally used to distinguish S. galar from other younger
species such as S. cyclodorsata (Moesch), which is smaller, and develops more sinuous ribs and
greater pre-peristomal smoothing. According to Zeiss (1979), S. galar thieli Zeiss is a form
intermediate between galar and cyclodorsata in the lowermost Kimmeridgian. The slightly older 5'.

praecursor Dieterich shows coarser, simple ribbing. This early species is rightly accepted as the

ancestral form of S. galar. The presence of only one polygyrate rib in S. praecursor (recognizable

on the last preserved rib in a cast of Dieterich’s original; Dieterich 1940, pi. 1, fig. 2), the coarse and
less densely ribbed morphotype in our own collection (similar to that figured in Quenstedt 1887-88,

pi. 112, fig. 17), and the record of Sutneria ex gr. galar (Oppel) from the same horizons in the
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Celtiberic range (Moscardon, Teruel, cf. Melendez et al. 1983), support the hypothetical close

phylogenetic relationship between S. praecursor and 5. galar. Coiling values and the number of

primaries per half whorl in our specimens were compared with those obtained from casts and figures

of conspecific specimens mainly from southern Germany and northern Switzerland (see synonymy
list above). Text-figure 5 shows comparable coiling and rib densities in the two assemblages

analysed, even though the specimens from southern Spain are slightly smaller.

Occurrence. S. galar characterizes the uppermost Oxfordian, upper Planula Zone (Galar Subzone) in

Submediterranean Europe. It has also been recorded in north-west France (Charentes, cf. Hantzpergue 1989)

but not in England. In southern Submediterranean areas, like epicontinental Iberia and North Africa, S. galar

has generally been considered to be scarce or very rare; data presented by Marques (1983, 1984), and Atrops

and Marques (1986) indicate similar rarity in Portugal. Atrops and Melendez (1984) and Melendez et al.

(1990) provided similar data for the north-eastern Iberian chain, but more common occurrences of S. galar,

and/or related forms, were reported by Melendez et al. (1983) from Moscardon (Teruel), a more southerly

section in the Iberian Chain. In southern Spain, S. galar, as well as S. praecursor, have been identified in the

Prebetic (Garda-Hernandez et al. 1979, 1981
;

Oloriz et al. 1992; Oloriz and Rodriguez-Tovar 1993u, 19936).

Careful sampling in North Africa, has enabled recognition of the uppermost Oxfordian Planula Zone;

specimens include S. praecursor, only from Algeria (Atrops and Benest 1984), but S. galar was not recorded.

On the other hand. S', galar and related forms are known from epicontinental deposits in eastern Africa

(Somalia, e.g. Spath 1935, and Ethiopia, e.g. Zeiss 1979, 1984). In the Mediterranean Tethys sensu stricto, S.

galar has been reported locally from the Subbetic and its correlative in southern Spain (Sequeiros and Oloriz

1979; Comas et al. 1981), and also from Italy (Wendt 1971 ;
Benetti et al. 1990), where Sutneria is considered

to be rare (Sarti 1988). It is known rarely in Sicily (the lower occurrences of Sutneria cyclodorsata (Moesch)

recorded by Wendt (1971)), and in Romania, S. galar has been recognized in the central Dobrogea (Barbulescu

1969) and in the Transylvanian nappes (Bicaz gorges-lacul Rosu area, e.g. Preda in Avram 1988).

Sutneria nusplingensis Fischer, 1913

Text-figure 6u

1887-88 Ammonites reineckianus Quenstedt, p. 1002, pi. 112, fig. 16.

1913 Sutneria nusplingensis n. sp. Fischer, p. 54, pi. 5, fig. 23.

Material. Only one crushed and incomplete specimen with preserved body chamber.

Diagnosis. Small ammonites with rounded whorls, moderate umbilicus and rather complex ribbing

on body chamber. Pre-peristomal smoothing. No external tubercles. Pedunculate peristome.

Description. Minimum size is at least c. 23-24 mm. Primary ribs are slightly arched, prorsiradiate and clearly

strengthened. Secondaries are finer, numerous (24-26 per six primary ribs) and progressively weaker towards

the peristome. In the early part of the preserved body chamber, ribbing is mainly bifurcate with intercalatories,

but polygyrate and/or fasciculate ribs seem to develop with increased smoothing towards the peristome, which

is not preserved.

Remarks. Very rare and not well known, this is a relatively large species with uncomplicated

ornament as in other early Sutneria. Weconsider the ribbing variability to be similar to that found

in S. galar (see above). Fischer (1913) distinguished S. nusplingensis from S. galar on the basis of

larger size, more regular coiling, and less contraction of the body chamber but he admitted a closer

morphological relationship with the Kimmeridgian S. cyclodorsata, probably for stratigraphical

reasons. If our interpretation is correct, S. nusplingensis would include relatively large Sutneria of

the galar-cyclodorsata type, which occur rarely in the lowermost Kimmeridgian.

Occurrence. S. nusplingensis is known in the Lower Kimmeridgian (Platynota Zone) of southern Spain,

southern Germany and northern Switzerland but it has rarely been cited since 1913, when Fischer described

one specimen from the ‘Weiss-Jura y' at Nusplingen (Swabian Alb). Geyer (1961) considered S. nusplingensis

to be synonymous with S', galar, and the same as the specimen of Ammonites reineckianus figured by Quenstedt
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(1887-88, pi. 112, fig. 16), which came from the same area and was the same age as Fischer’s material. The
range of S. galar should therefore extend up into the lowermost Kimmeridgian (lowermost part of the

‘Badenerschichten’ in the ’ Aargauer Jura’ of northern Switzerland, cf. Geyer 1961, pp. 132, 140), although the

latter author restricted it to the uppermost Oxfordian in southern Germany (cf. Geyer 1961, p. 135). It is

significant that Sutneria without external tubercles occurs in the Platynota Zone of both southern Germany
and southern Spain. As recorded in the Fuente Alamo section, S', nusplingensis is found in the lowermost

Kimmeridgian of the epicontinental deposits of the eastern Prebetic. Research in progress appears to indicate

the presence of this species in western epicontinental areas of southern Iberia (Algarve, Portugal).

Sutneria galar thieli Zeiss, 1979

Text-figures 5, 6f-t

1979 Sutneria galar thieli n. subsp. Zeiss, p. 274, pi. 3, fig. 21.

Material. Sixteen almost complete specimens, 14 of which show the body chamber. Crushing is usual except

for those specimens collected from nodular limestones.

Dimensions.

Dm U U/D UR/2 VR/2 RI Wb Wb/D
PL-HG.C.103 10-7 3 0-28 9 « 22 — — —

9-2 2-5 0-27 8-9 — — — —
PL-OxfA-1 10-4 2-8 0-27 9 « 30 3-4 4-7 0-45

SPNj.27.184 13-1 3-9 0-30 10 21 21 5-3 0-40

10-9 3-2 0-29 % 11 29 26 — —
SPNj.24.120 11 2-9 0-26 15 — 18 4 0-36

9-2 2-7 0-29 — — — — —
Z.G,.5b 11-7 3-7 0-32 — — — 4 0-34

ZGR.47 10-4 2-4 0-23 10 24 — 5 0-48

Diagnosis. Small ammonites with subrounded-suboval whorls, moderate umbilicus, and bifurcate-

polygyrate ribs. Pre-peristomal smoothing and pedunculate peristome.

Description. Sizes range from 10-4 to 13-6 mm. Coiling is moderate (23-32 per cent.), and the whorl section is

subrounded or slightly oval, with a more or less broad venter. Periumbilical ribs are more or less strengthened

on the body chamber, but generally indistinguishable from secondaries on the phragmocone. Ribs divide

around the middle of the flanks or slightly below. Bifurcate ribs with intercalatories are dominant on the outer

whorl, and polygyrates may also occur. The sinuosity of ribs and rib density is variable with UR/2 usually

around 9-11, and extreme values of 7-15 on the outer whorl. Pre-peristomal smoothing first affects the

peripheral sculpture and then progresses to the inner flanks. There is a slight contraction of the anterior body
chamber. Thirteen specimens show the peristome, with sword-shaped (‘schwertformige’) lappets, or pre-

peristomal constriction and small ventral collar.

Remarks. Zeiss (1979) described S. galar thieli as a comparatively small subspecies found in the

Lower Kimmeridgian (Platynota Zone), with variable ribbing including extreme morphologies

resembling the species siibeumela, cyclodorsata and hoelderi. He believed that it proved the

phylogenetic connection between S. galar and that group of species. Unfortunately, the specimens

studied by Zeiss are crushed, but analysis of casts of the holotype and one of the two paratypes

confirms that a smaller whorl-thickness compared with S. galar must be added to the differences

correctly stated by Zeiss. With this qualification, the specimens studied from southern Spain fit well

within the morphological spectrum of S. galar thieli (Text-fig. 5). Compared with the known
specimens from southern Germany, populations from southern Spain include smaller forms and
generally show more evolute shells, with comparable rib densities only for primaries; secondaries

are less numerous. Size and whorl thickness separate this species from 5. galar and S', nusplingensis.

The younger S. cyclodorsata has a comparatively globose shell. Other Oxfordian-Kimmeridgian
Sutneria have coarser and/or more distinct sculpture.
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TEXT-FIG. 6. A-E, Siitneria galar (Oppel, 1863); microconchs
;

Planula Zone (Galar Subzone), a, FA-4.219;

Fuente Alamo; Bed 4. b, FA-4. 200; Fuente Alamo; Bed 4. c, FA-4.207; Fuente Alamo; Bed 4. d-e, PL-
HG.C.lOl ; Puerto Lorente; ferruginized surface beneath alternating marls, marly limestones and limestones.

F-T, Sutneria galar thieli Zeiss ( 1979); microconchs. F, Slg.Erl.Ml
; holotype (cast); Driigendorf/Ofr; Platynota

Zone. G, Slg.Erl.M3; paratype (cast); Ebermannstadt/Ofr; Platynota Zone, h, FA-10.71 ; Fuente Alamo; Bed

10, Platynota Zone. i-J, SPNj-27.184; Navalperal; Bed 27; Planula Zone (Galar Subzone). K, Z.G^.Sb; Sierra

Gorda-Alcaudique; upper part of Bed 5; Planula Zone (Galar Subzone), l-m, SPNj- 24.120; Navalperal; Bed

24; Planula Zone (Galar Subzone). N, NV-21A.19; Navalperal; Bed 21A; Platynota Zone, o, FA-506.50;

Fuenta Alamo
;

Bed 506 ; Platynota Zone, p, SPN^-27. 185; Navalperal ; Bed 27 ;
Planula Zone (Galar Subzone).

Q-R, PL-HG.A.l; Puerto Lorente; ferruginized surface beneath alternating marls, marly limestones and

limestones; Planula Zone (Galar Subzone), s, FA-6.94; Fuenta Alamo; Bed 6; Platynota Zone. T, PL-8t.53;

Puerto Lorente; upper part of Bed 8; Platynota Zone, u, Sutneria tmsplingensis Fischer (1913); FA-6.35;

microconch; Fuente Alamo; Bed 6; Platynota Zone, v-w, Sutneria praecursor; original (cast) figured by

Dieterich (1940, pi. 2, fig. 1); microconch; Nusplingen/Wurtemberg; ‘Weisser Jura P'. Bed numbers follow

Oloriz (1978) and Rodn'guez-Tovar (1993). All x 1-5.

Occurrence. According to present data, this species ranges from the uppermost Oxfordian (upper Planula

Zone) to the lowermost Kimmeridgian (Platynota Zone) in southern Spain. In southern Germany, it has been

recorded only in the Platynota Zone.

REMARKSONTHE SIGNIFICANCE OF THE AMMONITESSTUDIED

Previous studies considered Sutneria to be a typical component of ammonite assemblages of

epicontinental seas surrounding the Tethys (Ziegler 1958). This is especially true during the latest

Oxfordian and Early Kimmeridgian. Rare incursions into the Subboreal realm were first interpreted

as facies-controlled and related to limestone intercalations (Callomon et al. 1971), but later research

proved otherwise (Birkelund et al. 1983). Recent research has provided similar evidence from other

siliciclastic basins, such as northern central Mexico (Oloriz, unpublished) and the Lusitanian Basin
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in western Portugal (Atrops and Marques 1986). It seems, therefore, that other factors, less directly

related to depositional conditions, determined the geographical distribution of this genus.

The increasing rarity of southern records of Sulneria has been widely acknowledged and, when
records are compared, there are stratigraphical differences between the acme of Sulneria platynota

in southern Germany and that in south-eastern France (Ziegler 1981). Ecostratigraphical processes,

at present poorly understood, could be envisaged to explain this, but the relative impoverishment in

the southern records of Sutneria could be related also to other geological factors affecting Tethyan

and southern peri-Tethyan areas, at least during the latest Oxfordian and the earliest Kimmeridgian.

Comparison of Sutneria records in epicontinental (Prebetic) vs epioceanic (Subbetic) deposits in

southern Spain shows a marked difference. Both S. galar and S. platynota are more common in

epicontinental deposits, but stratigraphical condensation and preservation in the Subbetic

ammonitico rosso facies could seriously affect comparative analyses. These epicontinental

successions of alternating limestones and marls can be over three hundred to four hundred times

thicker than the bio-chronostratigraphical equivalent in the nodular limestones, such as Subbetic

ammonitico rosso and related facies, deposited on distal pelagic swells.

Analysis of the epicontinental deposits enables the recognition of a tectonic pulse with erosional

events on the South Iberian margin around the Oxfordian-Kimmeridgian boundary (Rodn'guez-

Tovar 1993). Marques et al. (1991) called this the ‘final Oxfordian crisis’, to which the significant

increase in subsidence in epicontinental areas during the early Kimmeridgian can be related, as can

reworking phenomena affecting the uppermost Oxfordian and lowermost Kimmeridgian in distal

epioceanic areas with condensed sedimentation. In this context, it is significant that the relative

biostratigraphical ranges of S. galar and S. platynota in the Prebetic and Subbetic remain unaffected

except in extremely condensed and/or reworked deposits. This suggests that not only ecological

factors determined the record of these species in these southern areas, as traditionally interpreted,

but that other geological factors could have had a considerable influence.

In the Tethys, east of southern Spain, stratigraphical condensation and the discontinuous

ammonite record must be largely responsible for the ‘extreme scarcity of Sutneria platynota in

northern Italy’ described by Sarti (1988). This was confirmed by Cecca and Santantonio (1988) in

the central Apennines, and previously by Wendt (1971) in Sicily. The record of rare S. platynota

from a neptunian dyke in the western Lessinian Alps near Sant’ Anna d’Alfaedo (Benetti et al. 1990)

is consistent with our ideas. A similar context can be inferred for Romania (see Barbulescu 1969;

Avram 1988), where the uppermost Oxfordian is recognized only locally in nodular limestones with

S. galar (Preda 1973 in Avram 1988). In North Anatolia, S. platynota (Reinecke) has also been

found in condensed deposits (Cope 1991).

As we commented above, records of Sutneria from around the Oxfordian-Kimmeridgian

boundary in North Africa are also scarce. Sedimentation was clearly affected by important increases

in siliciclastics and even emersions at that time, and discontinuity in the ammonite record is well

known (Atrops and Benest 1992). In this case, it is significant that in the younger horizons

containing S. platynota, the species is represented by the younger morphotype C of Schairer (1970)

(cf. Atrops and Benest 1982).

Increased siliciclastics, sampling difficulties and probable stratigraphical discontinuities prevent

precise control of the Sutneria record around the Oxfordian-Kimmeridgian boundary in the classic

Montejunto region (western Portugal), as deduced by Atrops and Marques (1986). This is also the

case in the Iberian Chain, as can be seen in the overview by Melendez et al. (1990).

In this context, the record of 144 Sutneria specimens collected bed-by-bed around the Oxfordian-

Kimmeridgian boundary on the South Iberian margin represents a valuable source of information

on the best known southern assemblage of this genus. Data obtained for the upper Planula Zone
(uppermost Oxfordian) and the Platynota Zone (lowermost Kimmeridgian) enables us to: (1), form
a more exact idea of the distribution of Sutneria in southern areas related to the Tethys during this

interval; (2), undertake an initial evaluation of the differences between these southern populations

and the previously better known populations from southern Germany and northern Switzerland;

and (3), recognize the role of the geological factors that prevented the straightforward, traditional
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interpretation of the Sutneria record, particularly in epioceanic areas, on the basis of strictly

palaeobiological and palaeoecological considerations.

From a biostratigraphical viewpoint, the following appear to be well established and/or
significant facts: (1), strongly sculptured specimens of Sutneria platynota (‘ Formengruppe’ A of

Schairer (1970)) are restricted to the basal part of the Kimmeridgian, even in condensed limestones;

(2)

, other morphotypes of S. platynota (‘Formengruppe’ B and C of Schairer (1970)) have a wider

distribution, generally including the complete stratigraphical range of this species in the study area;

(3)

, the rare S. nusplingensis is found at the very base of the Platynota Zone; (4), S. galar thieli

ranges from the upper Planula Zone to the Platynota Zone; and (5), there is no bed with identified

ammonites between the last recorded occurrence of S. galar and the first appearance of S. platynota.

Acknowledgements. This research was made possible with financial support of the EMMI Group (Junta de

Andalucia). We thank Dr G. Schairer (Munich) and Dr A. Zeiss (Erlangen) who provided casts, valuable

suggestions and comments.

REFERENCES
ARKELL, w. j., KUMMEL, B. and WRIGHT, c. w. 1957. Mesozoic Ammonoidea. In moore, r. (ed.). Treatise on

invertebrate paleontology. Part L. Mollusca 4, Cephalopoda Ammonoidea. Geological Society of America and
University of Kansas Press, Boulder, Colorado and Lawrence, Kansas, xxii + 490 pp.

ATROPS, F. and benest, m. 1982. Decouverte de faunes d’ammonites de la zone a Platynota (Kimmeridgien

inferieur) dans les Monts de Chellala (Avant-Pays Tellien, Algerie). Geobios, 15, 951-957.

1984. Les formations du jurassique superieur du Bou Rheddou au nord de Tiaret (Bordure Sud-

Tellienne, Algerie); age et milieux de depot. Geobios, 17, 207-216, 1 pi.

1992. Oxfordian-Kimmeridgian boundary in the Tellian Basin and its foreland. Oxfordian and
Kimmeridgian joint Working Groups Meeting. Guide Books and Abstracts, 9.

and MARQUES,b. 1986. Mise en evidence de la zone a Platynota (Kimmeridgien inferieur) dans le massif

du Montejunto (Portugal); consequences stratigraphiques et paleontologiques. Geobios, 19, 537-547, 1 pi.

1988. Precisions stratigraphiques sur les formations a ammonites du Jurassique superieur dans le

Massif du Montejunto (nord du Taje, Portugal). 505-516. In rocha, r. b. and scares, a. f. (eds). 2nd
International Symposium on Jurassic Stratigraphy, Volume 1. Instituto Nacional de Investigaqao Cientilica,

Lisboa.

and MELENDEZ, G. 1984. Kimmeridgian and Lower Tithonian from the Calanda-Berge area (Iberian

Chain, Spain). 377-392. In michelsen, o. and zeiss, a. (eds). 1st International Symposium on Jurassic

Stratigraphy. Volume 2. Geological Survey of Denmark, Copenhagen.
AVRAM, E. 1988. The Upper Jurassic cephalopod assemblage in Romania and their paleogeographic

distribution. 609-622. In rocha, r. b. and scares, a. f. (eds). 2nd International Symposium on Jurassic

Stratigraphy. Volume 1. Instituto Nacional de Investigayao Cientilica, Lisboa.

AZEMA, j. 1977. Etude geologique des zones externes des Cordilleres Betiques aux confins des provinces

d’Alicante et de Murcie (Espagne). Ph.D. thesis, Universite de Paris VI.

CHAMPETIER, Y., FOUCAULT, A., FOURCADE,E. and PAQUET, J. 1971. Le Jurassique dans la partie orientale

des zones externes des Cordilleres Betiques. Cuadernos de Geologi'a Iberica, 2, 91-182.

BARBULESCU,A. 1969. Asupra prezentei genurilor Idoceras si Sutneria in Dobrogea centrala. Buletinul Societatii

de Stiinte Geologice din R.S. Romania, 11
,

321-325.

BARTHEL, K. w. 1959. Die Cephalopoden des Korallenkals aus dem oberen Malm von Laisacker bei Neuburg
a.d. Donau. I. Gravesia, Sutneria, Hybonoticeras. Neues Jahrbuch fiir Geologic und Paldontologie,

Abhandlungen, 108, 47-74, pis 5-6.

BEHMEL, H. 1970. Beitrage zur Stratigraphie und Palaontologie des Juras von Ostspanien. V. Stratigraphie und

Fazies im prabetischen Jura von Albacete und Nord-Murcia. Neues Jahrbuch fiir Geologie und Paldontologie,

Abhandlungen, 137, 102 pp.

BENETTi, A., PEZZONi, N. and ZEISS, A. 1990. A small, but interesting new ammonite fauna from the Western

Lessinian Alps (preliminary note). Atti II Convegno Internazionale, Fossili, Evoluzione, Ambiente, 33-37, 1 pi.

BENZAGGAGH,M. 1988. Etude stratigraphique des calcaires du Jurassique Superieur dans le Prerif Interne

(regions de Msila et de Moulay Bou Chta, Maroc). Ph.D. thesis, Universite Claude-Bernard-Lyon I.



OLORIZ ANDRODRIGUEZ-TOVAR:JURASSIC AMMONITE 865

BERCKHEMER,F. and HOLDER, H. 1959. Ammoniten aus dem Oberen Weissen Jura Siiddeutschlands. Beihefte

zum Geologischen Jahrbiich, 35, 1-135, 27 pis.

BiRKELUND, T., CALLOMON,J. H., CLAUSEN, c. K., N0HRHANSEN, H. and SALINAS, I. 1983. The Lower Kimmeridge
Clay at Westbury, Wiltshire, England. Proceedings of the Geologists' Association, 94, 289-309.

BURCKHARDT,c. 1930. Etude synthetique sur le Mesozoique mexicaine. Memoires de la Societe Paleontologique

Suisse, 49-50, 1-280.

CALLOMON, J. H. and COPE, J. c. w. 1971. The stratigraphy and ammonite succession of the Oxford and

Kimmeridge Clays in the Warlingham Borehole. Bulletin of the Geological Survey of Great Britain, 36,

147-176, 12 pis.

CECCA, F. and santantonio, m. 1988. Kimmeridgian and lower Tithonian ammonite assemblages in the

Umbria-Marches-Sabine Apennines (Central Italy). 525-542. In rocha, r. b. and soares, a. f. (eds). 2nd

International Symposium on Jurassic Stratigraphy. Volume 1. Instituto Nacional de Investigagao Cientifica,

Lisboa.

COMAS, M. c., OLORIZ, F. and TAVERA, J. M. 1981. The red nodular limestones (Ammonitico Rosso) and

associated facies: a key for settling slopes or swell areas in the Subbetic Upper Jurassic submarine

topography (Southern Spain). 113-136. In farinacci, a. and elmi, s. (eds). Proceedings of the Rosso

Ammonitico Symposium. Tecnoscienza, Roma.
CONTINI, D. and hantzpergue, p. 1975. Le Kimmeridgien de Haute-Saone. Annales Scientifiques de I'Universite

Besangon. Seme Serie (Geologie), 23, 5-37.

COPE, J. c. w. 1991. Middle Jurassic to Lower Cretaceous ammonites from the Pontide Mountains, Northern

Anatolia. Geologica Romana, 27, 327-345.

DiETERiCH, E. 1940. Stratigraphic und Ammonitenfauna des Weiben Jura Beta in Wiirttemberg. Jahreshefte des

Vereins fiir vaterldndische Naturkunde in Wiirttemberg, 96, 1-40.

DONOVAN, D. T., CALLOMON, J. H. and HOWARTH,M. K. 1981. Classification of the Jurassic Ammonitina.
101-156. In HOUSE, M. R. and senior, j. r. (eds). The Ammonoidea. The Systematics Association, Special

Volume 18. Academic Press, London.

FAVRE, E. 1877. La zone a Ammonites Acanthicus dans les Alpes de la Suisse et de la Savoie. Memoires de la

Societe Paleontologique Suisse, 4, 1-113.

FiNKEL, R. 1992. Eine Ammoniten-Eauna aus dem Kimmeridgium des nordostlichen Keltiberikums (Spanien).

Profil, 3, 227-297.

FISCHER, E. 1913. Uber einige neue oder in Schwaben bisher unbekannte Versteinerungen des Braunen und
Weissen Jura. Jahreshefte des Vereins fiir vaterldndische Naturkunde in Wiirttemberg, 69, 31-59.

FONTANNES,F. 1879. Description des ammonites des calcaires du chateau de Crussol {zones a Oppelia tenuilobata

et Waagenia beckeri). Georg and Savy, E., Lyon, Paris, 122 pp.

FOURCADE,E. 1970. Le Jurassique et le Cretace aux confins des Chaines Betiques et Iberiques (Sud-Est de

I'Espagne). Ph.D. thesis, Universite de Paris.

1971 . Les confins du Prebetique et des Chaines Iberiques entre le rio Mundo et le rio Jucar (stratigraphic,

zones a Foraminiferes et paleogeographie). Cuadernos de Geologia Iherica, 2, 157-182.

GARCiA-HERNANDEZ,M., LOPEZ-GARRiDO, A. c. and OLORIZ, F. 1979. El Oxfordense y el Kimmeridgense inferior

en la Zona Prebetica. Cuadernos Geologia Universidad Granada, 10, 527-533.

1981. Etude des calcaires noduleux du Jurassique superieur de la Zone Prebetique (Cordilleres

Betiques, SE de I’Espagne). Proceedings of the Rosso Ammonitico Symposium, 419-434.

GEYER, o. F. 1961. Monographic der Perisphinctidae des unteren unterKimeridgium (Weisser jura y

Badenerschichten) im suddeutschen Jura. Palaeontographica, Ahteilung A, 117, 1-157, 21 pis.

1966. Ammoniten-Eauna und Biostratigraphie. In barthel, k. w., cediel, f., geyer, o. f. and remane,
J. (eds). Der subbetische Jura von Cehegm (Provinz Murcia, Spanien). Mitteilungen der Bayerischen

Staatssammlung fiir Paldontologie und historische Geologie, 6, 184—200.

1969. The ammonite genus Sutneria in the Upper Jurassic of Europe. Lethaia, 2, 63-72.

HANTZPERGUE,p. 1989. Lcs Ammonites Kimmeridgiennes du Elaut-fond d’Europe Occidentale. Biochrono-

logie. Systematique. Evolution. Paleobiogeographie. Cahiers de paleontologie, CNRS, 425 pp, 45 pis.

HERBiCH, F. 1878. Das Szeklerland mit Beriicksichtigung der Angrezenden Landesteile. Mitteilungen und
Jahrhuch der Koniglich Ungarischen Geologischen Anstalt. Budapest, 5, 17-363.

HOLDER, H. 1964. Jura. In lotze, f. r. (ed.). Handbuch der Stratigraphischen Geologie. 4. 603 pp.

HYATT, A. 1889. Genesis of the Arietidae. Smithsonian Contributions to Knowledge, 673, xi-l-238 pp, 14 pis.

LOPEZ-GALiNDO, A., OLORIZ, F. and RODRIGUEZ-TOVAR, F. J. 1992. Caracterizacion mineralogica del perfil de

Fuente Alamo (prov. Albacete) y contribucion a la reconstruccion ambiental del Kimmeridgiense basal en



866 PALAEONTOLOGY,VOLUME39

el Prebetico oriental. Ill Congreso Geologico de Espana - VIII Congreso Latinoamericano de Geologia, 1,

147-152.

LOPEZ-GARRiDO, A. c. 1971. Geologi'a de la Zona Prebetica, al NE de la provincia de Jaen. Ph.D. thesis,

Universidad de Granada.

LORiOL, p. de 1876-78. Monographie paleontologique des couches de la zone a Ammonites tenuilobatus

(Badener Schichten) de Baden (Argovie). Memoires de la Societe Paleontologique Suisse, 3, 1-200.

MARQUES, B. 1983. O Oxfordiano-Kimmeridgiano do Algarve Oriental: estratigrafia, paleobiologia (Am-
monoidea) e paleobiogeografia. Ph.D. thesis, Universidade Nova Lisboa.

1984. Biostratigraphie de I’Oxfordien - Kimmeridgien de TAlgarve orientale. 1st International Symposium
on Jurassic Stratigraphy, 1, 467^78.

OLORiz, F. and rodriguez-tovar, f. 1991. Interactions between tectonics and eustasy during the Upper
Jurassic and the Lowermost Cretaceous. Examples from the South of Iberia. Bulletin de la Societe Geologique

de France, 162, 1109-1124.

MELENDEZ, G., AURELL, M. and MELENDEZ, A. 1990. Lield trip on the Upper Jurassic of the Iberian Chain
(Southern margin of Ebro Basin). Seminario de Paleontologia de Zaragoza, 2, 33-83.

OLORIZ, F. and SAEZ, A. 1983. Nuevos datos bioestratigraficos sobre el Oxfordiense superior en Moscardon
(Teruel). Libro Jubilar J. M. Rios. Contribuciones sobre temas generales, 3, 33^5.

MOLINA, J. M. 1987. Analisis de facies del Mesozoico en el Subbetico Externo (provincia de Cordoba y Sur de

Jaen). Ph.D. thesis, Universidad de Granada.

MOLiNER, L. 1983. El Jurasico superior en el Sector Alcorisa-Berge (provincia de Teruel). Unpublished thesis,

Universidad de Granada.

and OLORIZ, f. 1984. Fine biostratigraphy in the lowermost part of the lower Kimmeridgian Platynota

zone of the Celtiberic Chain (Spain). 1st International Symposium on Jurassic Stratigraphy, 3, 503-514.

NiTZOPOULOS, G. 1974. Faunistich-okologische, stratigraphische-komplex und sedimentologische Unter-

suchungen am Schwammstotzen-komplex bei Spielberg am Hahnenkamm (ob. Oxfordien, Siidliche

Frankenalb). Stuttgarter Beitrdge zur Naturkunde, Series C, 16, 1-131.

OLORIZ, F. 1978. Kimmeridgense-Tithonico inferior en el Sector Central de las Cordilleras Beticas (Zona

Subbetica). Paleontologia. Bioestratigrafia. Ph.D. thesis, Universidad de Granada.
1979. El Kimmeridgense en la Zona Subbetica. Cuadernos de Geologia, Universidad de Granada, 10,

475^88.
MARQUESB. and RODRIGUEZ-TOVAR, F. J. 1991. Eustatism and faunal associations. Examples from the

South Iberian Margin during the Late Jurassic (Oxfordian-Kimmeridgian). Eclogae Geologicae Helvetiae,

84, 83-106.

and RODRIGUEZ-TOVAR, F. G. 1993u. The Oxfordian-Kimmeridgian boundary in the Puerto Lorente

section (External prebetic) revisited. Geogaceta, 13, 92-94.

19936. Lower Kimmeridgian biostratigraphy in the Central Prebetic (Southern Spain. Cazorla and

Segura de la Sierra sectors). Neues Jahrbuch fiir Geologie und Paldontologie, Monatshefte, 3, 150-170.

and MARQUESb. 1994. Macroinvertebrate assemblages and ecostratigraphic structuration within a

Highstand System Tract. An example from the Lower Kimmeridgian in southern Iberia. Geobios, Memoire

Special, 17, 605-614.

and SCHAIRER, g. 1992. New record of Barthelia subbetica Oloriz and Schairer (Jurassic

Ammonitina) from the South Iberian paleomargin (Prebetic zone, Spain). Neues Jahrbuch fiir Geologie und

Paldontologie, Monatshefte, 6, 343-350.

OPPEL, A. 1863. Ueber jurassische Cephalopoden. Paldontologische Mittheihmgen aus dem Museumdes Koenigl.

Bayern. Staates, 3, 163-266.

PENDAS, F. 1971. Definicion morfologica de los embalses subterraneos del alto sureste espanol. 1st Congreso

Hispano-Luso-Americano de Geologia Econdmica 2, Seccion 3, 529-550.

PILLET, M. L. 1886. Nouvelle description geologique et paleontologique de la Colline de Lemenc sur Chambery.

3-70, 7 pis.

QUENSTEDT,F. A. 1887-88. Die Ammoniten des Schwabischen Jura. 3. Der Weisser Jura. E. Schweiserbart'sche

Verlagshandlung, 817-1140, 135 pis.

REINECKE, I. c. M. 1818. Maris protogaei Nautilus et Argonautus vulgo cornua Ammonis in Agro Coburgico et

vicino reperiundos, descripsit et delineavit, simul observationes des fossilium protypis. 90 pp., 13 pis.

RODRIGUEZ-TOVAR,F. J. 1990. Estudio de la ritmita kimmeridgiense en el Prebetico central (sectores de Cazorla

y Segura de la Sierra). Unpublished thesis, Universidad de Granada.

1993. Evolucion sedimentaria y ecoestratigrafica en plataformas epicontinentales del margen Sudiberico

durante el Kimmeridgiense inferior. Unpublished Ph.D. thesis, Universidad de Granada.



OLORIZ ANDRODRIGUEZ-TOVAR: JURASSIC AMMONITE 867

SARTi, c. 1988. Biostratigraphic subdivision for the Upper Jurassic of the Venetian Alps (Northern Italy) on

the base of ammonites. 2nd International Symposium on Jurassic Stratigraphy, 1 , 459^76.
SCHAIRER, G. 1970. Quantitative Untersuchungen an Sutneria platynota (REINECKE) (Perisphinctidae,

Ammonoidea) der frankischen Alb (Bayern). Mitteilungen der Bayerischen Staatssammlung fiir Paldontologie

und historische Geologic, 10 ,
153-177.

SEQUEIROS, L. and OLORIZ, F. 1979. El Oxfordense en la Zona Subbetica. Cuadernos de Geologia de la

Universidad de Granada, 10
,

463 ^ 75 .

SPATH, L. F. 1924. On the Blake Collection of Ammonites from Kachh, India. Palaeontographica Indica, New
Series, 9, 1-29.

1935. Jurassic and Cretaceous Cephalopoda. 205-228, 2 pis. In Geology and palaeontology of British

Somaliland, II, the Mesozoic palaeontology. Government of Somaliland Protectorate.

STFINMANN, G. and DODFRLEIN, L. 1890. Eleniente der Paldontologie, V. 848 pp.

WENDT, j. 1971. Genese und Fauna Submariner Sedimentarer Spaltenfiillungen im Mediterranen Jura.

Paleontographica, Abteilung A, 136, 121-192, 7 pis.

ZEISS, A. 1979. Neue Sutnerien-Funde aus Ostafrika. Ihre Bedeutung fiir Taxonomie und Phylogenie der

Gattung. Paldontologische Zeitschrift, 53, 259-280, 8 pis.

1984. Contributions to the biostratigraphy of the Jurassic system in Ethiopia. In michelsen, o. and zeiss,

A. (eds). 1st International Symposium on Jurassic Stratigraphy, 2, 303-592.

ZIEGLER, B. 1958. Die Ammonitenfauna des tieferen Malm Delta in Wiirttemberg. Jahresherichte und

Mitteilungen des Oberrhinischen Geologischen Vereins, Neue Folge, 40 ,
171-201.

1975. Uber Ammoniten des Schwabischen Juras. Stuttgarter Beitrdge zur Naturkunde, Serie C, 4 ,
3-35.

1977. The ‘White’ (Upper) Jurassic in Southern Germany. Stuttgarter Beitrdge zur Naturkunde, Serie B,

26, 1-55, 11 pis.

1981. Ammonoid biostratigraphy and provincialism: Jurassic-Old World. 433^57. In house, m. r. and
SENIOR, J. R. (eds). The Ammonoidea. Systematics Association Special Volume, 18. Clarendon Press, Oxford.

ziTTEL, K. A. 1881-1885. Handbuch der Paldontologie. I Abt. Palaeozoologie. II V. Mollusca und Arthropoda.

Cephalopoda. Oldenbourg, 329-522.

F. OLORIZ

F. J. RODRlGUEZ-TOVAR

Dpto Estratigrafia y Paleontologia

Facultad de Ciencias e Instituto

Andaluz de Geologia

Mediterranea

CSIC-Universidad de Granada
Typescript received 10 August 1993 Campus de Fuentenueva
Revised typescript received 29 December 1995 18002-Granada, Spain


